SEQUENCE LISTING 
oil Or Bristol-Myers Squibb Company 

ol20> A NOVEL HUMAN LEUCINE-RI Cfl REPEAT CONTAINING PROTEIN EXPRESSED 
PREDOMINATELY IN SMALL INTESTINE, HLRRSI1 

. i 30> D0066NP 

■:]5U> US 60/257,774 
•'] 3 1 r 20 00-1 2-22 

■:160> 4 0 

•:l 7 Or Patent. I n version 3.0 
1 



27 1 
•72 1 



•771 7 > ON A 



homo sapiens 



77 2 0: 



CDS 

(75 ■ . . (I 94 9) 



::4 0 0; 1 

-. 3 q a . s g e g t q ggr a o q o : a c C t q g c t q ci o o t ;a t c O t a q a e o a g t q o c C C q a C o a k i q g C < ] 



(Si 



q . * a ■ - ■ j a a l a 



-■i:q 



Mot. Leu Ala GJn Pro Gin Arg Leu Leu Phe I'. 
1 5 10 



- ■- y 
Leu 



gac ago gcg gao gag ctg ocg qcg ct. g ggg ggc ooc gaq goo gcg coo 
Asr Ciy Ala Asp Gl a Leu Pro Aid Lvju Gly Gly Pro Glu Ala Ala Pro 

2 0 ^ 2 7 



158 



rge aoa gao ooo tt r gaq gcg qc 
Cys Inr Asp Pro Pho Glu Ala A] 
7 0 35 



g ggc gcg egg g t g c o a ggc 

a Scr Gly Ala Arg Va 1 Leu Gly 
40 



:tq org 



Leu Leu Of^r Lys Ala Leu Leu Pro Thr Ala Lou Lou Leu Va 1 Thr Thr 

4 5 5 2 3 3 0 0 



qoc a • • ' oo<" qqq agg ot . q oaq ggc: ('050 < 0. q 73 tee oca 
Ala 70. .: Fro Gly .Arg 7< u Gin Gly Arg loo; Cys Sor Pro 

6 5 7 0 7 5 



30 3 



"ie 0 - • : Asp Lys /Asp Lys .a s Lys 7yr Phe 



' • ■ * 1 oat q^g rjqq aqi qoe qua cqo ice tao cq-. 



3 u> 



a. iU ijeu Cys t re Va 1 t 1 - i no wi . 



• .3 j S ' q: 



•oj ■ :j •* a j : a 



1 



Sys Trp He Val Cys Thr Val Leu Arg Gin Jin Leu Glu Leu 31 y Arq 



12 5 



133 



1 3 5 



140 



gac :to teg cgc acq tee aaq aee ace acq tea gtg tac ctg it*: ttc 
Asp Leu Ser Arg Thr Ser Lys Thr Thr Thr Ser Whl Tyr Lea Leu i ho 



I 4 5 



150 



155 



54 2 



ate acc age gtt ctq aqc tcq get ccq gta gec g a :: ggg cc: ago rtg 
lie Thr Ser Val Leu Ser Set A] a Pre Val Ala Asp Gly Fro Arq Leu 



163 



165 



170 



5 90 



a a a g g c gac ctg eg e aat c t g t g c c go ctg g c c ■:: :: z gag g g ■:: g t c c t c 
Glr 31 y Asp Lea Arc Asn Leu Cys Arc Leu Ala Aia Glu Gly Val Leu 

1 7 a j HO 18 5 



63 8 



ggu cue aqq g:g eaq ttt gee gag aag gaa •:: L g gag oaa ctg gag ett 
Gly Art] Arq Ala Gin Phe Ala G.lu Lys Glu Leu Ilia Gin Leu Glu Leu 



190 



195 



6 8 6 



ggc tee aaa 
Gly Ser Lys 



205 



i 1 0 1 r: 
? 1 0 



Phe Leu Ser Lys Lys 

9 1 R 



.ca Pro 

O '•) (\ 



ggc gtg ctg gag aca gag gac acc tac caq ttc ate gac cag ago ttc 
Gly Val Leu G L a Thr GJ u Val Thr Tyr Gin :_) he lie Asp GO. Ser Phe 

225 230 235 



so; 



:aq q^q 4 . t o eta (peg qoa atq tec tac ot.q eta .gag gae qqr: qgq gtq 



;in Gl u Ph< 



Ala Ala .,ou Her Tyr Leu Leu Glu Asp Gly Gly Val 



2 4 9 



•45 



2 50 



Arq Thr Ala Ala Gly Gly Val Gly Thr leu Leu Arg Gly Asp. Ala 



255 



2 60 



2 65 



pec 



cag ccq eac aqc eac ttq gtg etc acc acq eqc 



u n ^ c -v- t; -■ <- : t 



\r arq rata 



etc ttc qqa ctg 
Lea Fh'.j Gly L e a 



92 6 



tg age geg gag eqq atg cgc gac ate gag cgc cac ttc ggc tgc atq 
eu Ser Ala G.lu Arg Met Arg Asp lie Glu Arq Has Phe Gly Cys Met: 



2 a; 



2 9 r 



97 4 



Ser Goa Arg Vuj Lyra Ga n (Pa 
30 5 



Lou /or (j 1 rp 

310 



; 1 : i Gly 
315 



. 0 2 2 



C e e 



qg« 
Gl v 



ac (1 caa oaa at a acc a a a 



a e a ..: a < i 



/da .• •. : a 



Va ; Thr G ] a Gl y Ala Lvs 



1 e'/e 



qqg c! r q.jci aao 
G 1 y !.a; t : 1 u Asp 



qaa gaq oca gag qaq qaq qaq qaq aaa qaq a^a 
G ] a Glu 1 r ■ Glu Gl a Glu Glu Glu Gly Glu Via 



1 1 1 R 



Pa) 



Leu Tyr 
3 6 0 



3 6 5 



37 0 



37 b 



3PQ 



cag aga ga g cgc ttc tg: :gc 
Gin Arg Val Ar^ Phe Gya Ar g 



atg gac gtg get gtt ct.g age tac tga 
Met Aso 7a 1 Ala 7a 1 Leu Ser Tvr Cys 



3 90 



39: 



1 2 6 : : 



gtg a g g 
7a 1. Arg 



eg:; c ::t get -g g a 
Cvs Pro Ala Gly 
■3 00 



:aoj j::a at } egg -tg at:: a g :: t yz aga 
Ala Lea Ate tea I].-:; 3e r Cv-: A.rei 



4 0 5 



4 ] 0 



1 31- 



ttg get g ^ ::g cag ga g aaa 
tea 7a L Ala Ala Gin Gla Lya 
4 It 



aag aag aag ag: -tg ggg aa g ege et 



Lys Lys 

4 .; 0 



as Ser tea Gly Lys Arg Lea 



aaa ge a a g aag ggt gg a gg-. 



0 .1 ra .A 1 a S-zi r 
4 3 0 



• a G Ly jt y 0 1 v 



• t - a a gge 

: r 3e r G 1 n G 1 y 



a a a a-::, a a a \ 
Tar Tar Ly.: 
4 4 0 



en g 
Le a 



1 4 0 0 



3 4 : 



Ala 3e r Lea Leu H i s Pr 
4 tO 



L-ra Pne 1 1. n At a Me a Tr 



— - -A 

Le a 
4 00 



•age eat et g a a :: age a::: aeg 
eye His tea Gar Ger Lea Tar 
4 0 r z 



a j :: tae a a a 



a i c ge: 



je a ber r 



-I .. a Gy.a Lys t-aa Pr a Asp Al 
4 A) 4 



10 0.. 



r:o tg: eg,. g..e 
Vat 5ys Ar a A. : 
4 \ 'J 



gag g a: at g a :r j gca g : a 
'3 J _: A . :. te j Ar j Al < A 1 a 
4 3 5 



::o 3 rg aeg 
A.I ^ tea 7r. r 



iso: 



gag at g 3c a eac etc eae aae 



Gin Lea 



4 97 



L-ea His Ann 



ana eta age gag ge g ggn aeg : p: arc 
Are Lea Sen: Gla At a Gly Lea Arg Met 

5 0 C 



a05 



15 9 5 



efeg 
Leu Ger 

: 1 ) 



Gin G . y Lee Ala Trp 
a 1 0 



cog cag a : : igg gtg aeg ic j jtc age 
Pro Gin Cys Arg 7a I Gin Thr 7 Arg 

at 3 



kg; 0 



gta eag eag 



gac 



eag 



at Gin Lea Pro Asp Pi o Gin 
215 3 30 



cea ggg cte eag tac ctg gtg ggt ate 
Arg Gly Lea Gin Oyr Leu 7a. G r/ te: 
5 3 3 5 4 0 



1694 



ett egg eag age coo gee ctg 
Leu Arg Gin Ser Pro A] a Lea 
34 5 



ace ace ctg gat etc age ggo age aaa 



Thr Thr Leu Asp Leu Ser G„ 

5 . ) M 



;in 



17 4 2 



ctaj eee gee cec atg gtg ace 
Leu Pre Aid Pro Met Val Thr 
5 00 



tac ctg t< p. gca gte ctg eag eac cag 
Tyr Leu Gye Ala 'tal .an Gtn H._s Gin 



5 65 



5 7 0 



17 90 



qga ten 
Gly Cy: 



gge ctg cag 



37 a 



Leu Gin Thr Leu 5 



agt ctg gee tct gtg gag ctg age gag 
er Leu A.La Ser w al GJ a Lea Ger Glu 



e i 



. 3 al 3 



eag aaa et.a eag gag ett cag 

Gin Ser Lea G j n G 1 a Lea (3 1 n 

5 9 0 3 9 5 

; ? t • a t. e a e a c a e aaa a g c g c 1. g 

-a 1 11 « Tie- Has 1 X r A 1 a Lou 

60 5 (->1Q 



get gtg aaa aga gca aaa (era ant ctg 13 3 6 

A I a val Lea Arg A I a Lys Pro Aap Lea 
6 0 0 



gac gge eac tac a caa cct eee aag gaa 1 934 

Asp Gly His Pro Gin Pre Pro lee- Glu 



0 1 1 



3 0 0 



3 



• 



etc ate tcq acc 1. 1 c tgaggctctg gtggocagag eagggtggaa qaccctagt c 1939 
Leu lie Ser Thr Phe- 
62 5 

a aagt ccctg tggagagaac ogeccat tec aagggcagga rjgatattget ct.cggcct.tt "'049 

gggaaacttt tqagcegaga gqccg:agac aqqoatgtqq xa^qeccaqa oacqgcaccc 2 10 9 

t gceecgtcc agga caggee caqga:ctgc ccctct :tcc acacctgggg lacccct.tct 2.169 

c :cccagccc caccactac: ccacccacct tcetetcct. q agaccctcca gccatt cccc 222 9 

ttgaaaacac cecccgaccc caaqocacaa taatqacaqc: aagagctcca attaaetaag 22 8 9 

eaeetdcctq qeggc^qaa a adcccttcdc tgeetgatce ccatet:.qcaq t.gtgqcecaa 2349 

c^gcccccag aactatgccc acatagactg gaggtaggca get caccgtc cctccet. gtt 2 4(39 

agg^at gaga c-atccctga ggotaegqcc caggcccaca ggcqt ecaut gtctgagatc 2469 

tea t q g gaaq q a a a a c t a q q g c a g g z g g a g a c a a e g e. a ga a cccegtg c t g g g t q q q a a q 2' 5 2 9 

catqaecaea t ggtgggtga gcagccccca tgeaet.gacq gtaaattccc etqtqqactc 2589 

a ttt.ct.gttg gi. ttotatta cacctggcca gqegt ggt . ac aa *_ acd :jgt.e q gt qctcaca 264 9 

iaaaa...iaaaa aaaaa.-iaaaa a^dciaaaa^a aaajaaaaaa 2689 



<21U> 2 

<211> 62 3 

<212> PRT 

•22: c- homo sapiens 

<. 4 0 0 > 2 

Met 2cu Ala Gin Pro Gin Arg Leu Leu Phe He Leu Asp Giy Ala Asp 

1 5 10 15 



2 e u a 



4 0' 



t ' r < ~< f ; '. y Arg L< » :j Gin G i y A r g L< a C y s Lc 1 1 

at 7 0 



Arag re y pf, . e r , r a sr.- Lye Asp Lys Lys Lys Ty: Pee Tyr Lys PL 



4 



Arg Asp Glu Ar g Arg Ala Glu Arg Ala Tyr Arg Phe Val I.,ys Glu Asn 
100 105 110 



Glu Thr Leu Phe Ala Lou Cys Pho Val Pro Phe Val Oys Trp lie Val 
115 120 125 



Cys Thr Val Leu Arg Gin G J n Leu Glu Lea Gly Arq Asp Leu Ser Arq 
130 135 140 



Thr Ser Lys Thr Thr Thr Ser Val Tyr Lea Lea Phe lie Thr Ser Val 
1 4 1 5 0 15 5 1 6 0 



Leu Ser Ser Ala Pro Val Ala Asp Gly Pro Arq Leu Gin Giy Asp Leu 
165 170 175 



Arq Asn Leu Cys Arg Leu Ala Arg Glu Gly Val Leu Gly Arq Arg Ala 
180 185 190 



G 1 r j F he Ala Giu Lys Giu Leu Glu Gin Leu Glu Leu Arq G 
195 200 205 



Y L\a 



- • .• • — j ■ 



Thr Glu Val Thr Tyr Gin Phe lie Asp Gin Ser Phe Gin Glu Phe Leu 

22 5 2 30 23 5 24 U 



A 1 a A la L e a S e r T v r I , 
245 



Leu Glu Aap Gly Giy Val arc Arq Thr Al < 
2 50 255 



2 60 



"r. r Leu Lea Ar a G j y 
265 



PL- L< a Pee 

2 b i.. 



Arq Mo5 Arq Asp lie Glu Arq Has Phe Gly Cys Mel w a 1 Ser Glu Arq 



5 



340 345 350 



Leu Glu Leu Leu Tyr Cys Lou Tyr Glu Thr Gin Glu Asp Ala Phe Val 
35 3 360 363 



Arg GJn A J a Leu Cys Arg Phe Pro Glu Leu Aia Leu Gin Arq Val Arq 

37 0 37 5 58 0 



Phe Cys Arq Met Asp Val Ala Val Leu Ser Tyr Cys VaJ Arg Cys Cys 
38 5 3 90 3 95 4 00 



: o A 1 a G 1 y G 1 n A 1 d Le u A i g Leu lie S e r C y s A r g Leu Val A 1 a A 1 a 
4 03 410 415 



Lin Glu Lys Lys Lys Lys Ser Leu Gly Lys Arg Leu Gin Ala Ser Leu 

420 435 4 30 



Gly Gly G.l y Ser Ser Gin Gi y Thr Thr Lys Gin Leu Pro Ala Ser Leu 
4 33 44 0 443 



4 50 4?.:, 4 



Ser Leu Thr Leu Ser His Cys Lys Leu Pre Asp Aia Val Cys Arg Asp 
465 4 70 475 43 0 



Leu Ser Glu Aia Leu Arg Aia Ala Pro Ala Leu Thr Glu Leu Gly Leu 
4 8 3; 1 9 0 4 9 5 



Leu His Asn Arg Leu Ser G 1 u A3 a Gly Leu Arg Met. Leu Ser Glu Gly 
500 3 0b 5 1 0 



.eu Ala . r : Pre Glu Cys 5. r : Val (Sir: Tier Val Ar ] 33a 1 G 1 a Leu Ire 
515 52 0 52 5 



Asp Pro Gin Arg Gly Leu Gin lyr Lou V.jJ Gly M* M Leu Arg Gin Ser 

5 30 3 33 5 4 0 



Pro Ala Lea Thr Thr Lou Asp Leu Ser Gly Cys G 1 r: Lea Pro A] a Pro 
54 5 ' 5 2 5 5'. «aV"'; 



Met. V.:l Thr Tyr I.t-u Cys Aia Val Gin His Gin Gly Cys Gly Lou 



Gin Thr :\-r I .• a A : ,i Co 32:1 G 1 a L-u 3>o r op : -or: r , g,-> 



6 



Glu I.eu Gin Ala Val Lys Arq Ala Lys Pro Asp Leu Val lie Thr His 

5 95 GOO 60 5 



Fro Ala Lou Asp GJy Hi s Pro Gin Pro Pro Lys Glu Leu lie Ser Thr 
610 615 62 0 



Pho 
625 



<210> 3 

<212> PPT 

< 2 1 3 > h jirio sapiens 

<4 00> 3 

Met Ala 31 y Gly Ala Trp Gl y Arq Lou Ala Cys Tyr Leu Glu Fine Leu 
1 5 10 15 

Lys Lys 31u Glu Leu Lys Gl a Phe G 1 ii Lou Lou Leu Ala Asn Lys Ala 

2 0 2 3 3 0 

35 4 0 '15 

Lor Gj y Xet Glu Var /o a Ser Tyr Lou Val Ala Gin Tyr Gly Glu Gin 
50 55 60 

Arg Ala Trp Asp Leu Ala Leu Lis Thr Trp Glu Gin PP.rL Gly Leu Arg 
6 5 7 0 7 5 8 0 

Lor Leu Gys Ala Gin Ala Gin Glu Gly Ala Gly Has Ser Pro Ser Phe 

85 90 95 

Pro Tyr- Ser Pro Ser Glu Pro ills Leu GJy Ser" Pro Ser Gin Pro Thr 

: o o 10 5 ii u 

Ser Thr Ala Val Leu Mot. Fi o Trp lie His Glu Leu Pro Ala Gly Gys 

113 120 ; 2 5 

Thr Gin GJy Ser Giu Arg Arg Val L<-u Arg Gin Leu Pro Asp Thr Ser 
1 30 133 1 1 0 

Gly Ar q Arg Trp Arg Giu 1 J e Ser Ala Ser- Has Lou Tyr- Gin Ala Lou 
14 5 1 50 155 ] 6 0 

Pro S< • r Sou Pre.) Asp His GJ u Ser Pro Ser Gin Glu Ser Pro- Asn Ala 
1 t 3 ; ' " .. 1 7 '■ 

1 ro Thr S * •• i Thr Ala V.i 1 I,«'U Gly S^r Trp Gly Ser Pro Pro Gin Pro 
Ser L.'U Al.i Pro Arq Glu Gin Glu A 1 , i Pr<; Gly Thr Gin Trp Pro Lou 
Asp Giu Tie Ser Sly i 1 < • Tyr Tye Tar S ! u I A •• Arg flu Are Glu Are 



7 



210 



220 



01 u Lys Cor Glu Lys Giy Arj Pro Fro Trp Ala Ala Va 1 Va I Oly Thr 
225 2 30 2 35 24 0 



Pro Pro Gin Ala His Se: 
245 



Pea Gin Pro His His His Pro Trp Uiu 

250 2 55 



Pro Ser Va] Arq Glu Ser Peri Cys Ser Thr Trp Pro Trp Lys 
260 265 * 270 



Asn Glu 



Asp Phe Asn Gin Lys Phe Thr Gin Leu Leu Leu Leu Gin Are 

275 2 80 285 



P r o Hi s 



Pro Arq Ser G.^n Asp Pro Lou Vol Lys Arg Ser T'rp Pro Asp Tyr Va 

2 90 2 95 300 



G.l u C;iu Asn Arg Gly His Leu Tie Glu lie Arg Asp Leu Phe 



Gry Pro 
3 9 a 



Gly Leu Asp- Thr Gin Glu Pro Arg Lie Va 1 lie L<a; Gin Gly 



Gly lie Gly Lys Ser Thr Leu Ala Arq Gin Val Lys Glu Ala Trp Gly 

3 4i) 34 5 3 30 



Arc:: Giy Gin Leu Tyr- Giy Asp A : : -one Gin His \\i i Phe Tyr 
35 5 .Gs'i o.v- 



t : a • ,er 



Cys Are Glu Lou Ala G 1 n Ser Lys Val Va J Per Lou Ala Glu Leu Lie 



I 7 0 



38 0 



Gly Lys Asp Giy Thr Ala Thr Pro Ala Pro lie: Arq Gin lie Leu Ser 
38 5 3 90 2 95 4 00 

Arg Pro Glu Arq Leu Leu Phe iie Leu Asp Gly Val Asp Glu Pro Gly 



Lrp Val Leu Gin Glu Pro Ser Ser Glu Leu Cys Leu His Trp 
4 20 425 4 30 



Ser G 1 ri 



rro b±n ore .• ± \ osp .e_a 

A '-i I 



uf:U u-'. a ■ ■ . y a y : 



: i r . J., t- 



Leu Pro (-la Ala Sor Phe Leu .1 1 o Thr A 1 a Arq Thr Thr Ah; 
450 453 400 



1 ion Via 



Asr. Leu j .; «■ ■ Pro Lor Leu Go; G ". n 
4 65 4 70 



- - o 

4' ? 5 



■u Gly 
4 8 0 



I- he Ser Glu Ser Str Arg Lys Glu Tyr Pne Tyr Ar q Tyr Pno Thr- Asp 



m i a i . • ■ / \ r a 



L- /Arg i..-; 



r vs I.oi; Gin o!r; sL -a Lys Arq Lys "Li Lys L- a Thr L< a LPt Lor 



Lys Thr Thr Thr Thr Leu Cys Leu His Tyr Leu Ala Gin Ala Leu Gin 

5 15 550 555 560 

A _a Gin Pre Leu Gly Pr :> Gin Leu Arq Asp L*;u Cys Ser Leu Ala A J a 
3 65 57 0 57 5 

GLu Gly lie Trp Gin Lys Lys Thr Leu Phe Snr Pre Asp Asp Leu Are 

5 6 0 5 35 5 90 

Lys H _l s Gly Leu As;.) Gl y A... a lie lie ;?er Ti ir Phe Leu Lys Met Gly 
595 600 6 35 

I ..e Leu Gin G.Lu His Pro He Pro Leu :Eer Tyr Ser Pne lie His Lea 
6 j 0 615 62 C 

Cys Phe Gin Glu Phe Phe Ala Ala Met Per Tyr Va I Leu Glu Asp Gl a 
6.: 5 65') 6: 5 64 0 

-ys Gly Arq l:y Lys His Per Asn lys He I: e Asp Leu Glu Lys Thr 
0 4 5- 6 50 65 5 

L^u (alia Ala Tyr Gly lie His Gly Leu Phe Gl y Ala Ser Thr Thr Ara 

6 60 665 67 0 

Phe Leu Leu Oly Leu Leu Ser Asp Glu Gly Glu Arq GLu Met Glu Asn 
67 5 68 0 6 35 

lie Phe His Cys Arc; Leu Sc r 31n Hy Arq A. u Leu Met Gin Trp Vdl 
6 90 605 " 7 00 

Pro Per Leu Gin Leu Leu Leu Gin Pre Has r Leu G._u Ser Leu His 
705 710 7 15 720 

Cys Leu Tyr Glu Tar Arq Asn Lys Thr Phe L«: u Thr GLn Val. Met Ala 
HP 730 7 05 

His Phe Glu Glu Met Gly Met Cys Val Glu Thr Asp Met Glu Leu Leu 
74 0 '?4 5 7 50 

Vai Cys Thr Phe Cys He Lys Phe Ser Arq His Val Lys Lys Leu Gin 
755 7 60 7 65 

Leu He Glu Gly Arq Gin Has Arc Ser Thr Trp Ser Pro Ser Met Val 

770 7 75 780 

Val Leu Phe Arq Trp Val Pro Val Thr Asp A.l a Tyr Trp Gin He Leu 
78 5 7 90 7 95 £00 

Phe Ser Vai Leu Lys Val Thr Arq Asn Leu Lys Gl u Leu Asp Leu Ser 

8 0 5 SI 0 h : 5 

Gly Asn Ser Lea Ser H i s Ser Ala PL Lys Ser Leu Cys Lys Thr Leu 
8 2 0 0 2 5 S3 0 

Arq Arq Pro Arq Cys Lena Leu Glu Thr Lea Arq Leu Ala Gly Cys Gly 
0 35 P4 0 04 5 



a .re eP, a Gi 

£ P a 



a Asp Cys i ys Asp Lou Ala F. '.he Gly Lea Ara Aia Asn 

HP; 8 60 



9 



Gin Thr Leu Thr Gl u Leu Asp Leu Sor Phe Asn Val Leu Met: Asp Ala 



8 65 



7 0 



8 75 



8 8 0 



Gly Ala Lys His Leu Cys Gin Arq Leu Arq Gin Ltd Ser Cys Lys Leu 

8 8 5 8 9 D 8 9 9 



Gin Arq Leu Gin Leu Val Ser Cys Gly Leu Thr Ser Asp Cys -Cys Gin 



90 0 



901 



91 0 



Asp Lou Ala Ser Val Leu Ser Ala Ser r*ro Ser he J Lys Glu Lea Asp 

9 1 a 92 0 99 9 

Leu Gin Gin Asn Asn Leu Asp Asp Val Gly Val Arg Leu Leu Cys Glu 

9 3 0 9 3 h 94 0 

Gl y Leu Ai q Lis ilu Ala Cys Lys Leu Tie Arq Leu Gly Leu Asp Gin 

9 4 b 9 3 0 9 9 9 9 6 0 



?hr Lou Ser Asp 

9 a 9 



Mot Arq Gl n Gl u Lou Arg Al a 
97 0 



Glu G 1 : 
4 i . 



Glu Lys Pro Gin Leu Leu lie Phe Sor Arq Arq v . y Pro Sor Val Met. 
98 0 98 9 9 90 

Thr- Pro ] 1 o. Glu G.i y Leu Asp Thr Gly Glu Mel. Ser' Asn Sor Thr Ser 
0 99 100 0 100 9 



Ara 1,< 



a or : ^.i u o . 



Val Ala CLLn Ala Asn Lou Lys Lou Leu Asp Val Ser Lys lie Phe 



0 7 9 



1 0 30 



Pro He Ala Gla Le 7^1 a Gl a Glu Sor Ser Pro Glu Val Val Pro 
10 4 0 1 0 4 5 '1 0 9 0 



Va.l Glu Leu Lea Cys 
1 0 9 b 



Pre Ser Pro Ala Sor (Gin 
1 060 106- 



His Thr Lys Pro Pou Gly Thr Asp Asp Asp Phe Trp Gly Pro Thr 

1 C 7 0 :(;/:. 10 8 0 



: o 



i r ^ia . n r o i u i Va . 

1 0 90 



a ._,ys /asn i..ou ! yr 
1099 



V a _i n : S roe : ' 



• - y L oe vyr or a . rp 



ay Pea Cys Phe Veil Val Arq Glu Ala Val Thr Val Glu Tie Glu 



y / \ i 



i C i u A 1 d Va i ii i s L( 'U i : r o Pir- PL 

' ■ : r 



/ \ I a : j( 1 u ■ ■ i : ] 



10 



II so 



1165 



Glu Glu Gly Met Leu Leu Gla Lys Pro Ala Arg Val Glu Leu His 



] 1 90 



11 >5 



1 2 0 0 



His lie Vuj 
1 2 05 



1 1 e u Glu Asn L r o S e r P r i e Ser Fr o I , e u (LI y Val L e i J 



12 10 



J 2 1 5 



ILL C 



Met Tie Hjs Asa Ala Leu An Fhe lie Fro Val Thr 



i 2, 



1 2 3 C 



Val Val Lea Leu Tyr His Arg Leu His Pro Glu Glu Val Thr Phe 



2 3 5 



1210 



: 2 4 3 



His Leu Tyr Leu 11c Pro Ser Asp Cys Ser lit- Arg Lys Glu Leu 



i •■-) r r, 



Gla Leu Cys Tyr Arg Per Pro Gly Glu Asp Gla Leu Ser Glu 



12 6f 



12 70 



Phe 



1 2 6 C 



LI y His Leu Gl y Ser Gl y 1 
12 3 b 



; 9 n 



Vai t.vs 



Asp Lys Lys Asp Glu Thr Lea Val Trp Glu Ala Leu Val Lys Pro 



1 2 95 



13 0 0 



1 a (J! 



a : y 



'U i Or ! O ■ i-Ti 



1 re Ser Pro Leu Asp 
13 3 0 



ila Pro Gin Leu Leu 
1 3 3 



His Phe V,.i 



Asp Gin Tyr Arg Glu Gin Leu lie Ala Arg Val Thr Ser Val (Via 



1 3 '] b 



1 5 5 0 



/a J Val he a Asp Lys Leu Has Gly Gin Val Lea Ser Gin Glu 



I 2 5 5 



13 60 



1365 



ryr Glu Arc Val Lea Ala Glu Asn Thr Arg Fr< 

1 3 7 0 1 3 7 a 



Ser Gin Pier Arg 

1 330 



Lys Leu P:u 



a a S e r Gin Ser Trp Asp Arg Lys Cys 1 - y s Asp 



3 a n 



1 ■,Q^ 



1 -1 0 0 



1 4 0 3' 



14 10 



Gla 



— v - - ' > ■ 



• 211 • 1 0 3 . 
Lai • 4 



1 1 



10 



1 5 



Lou Ser Lys Phe Lys Tyr Leu lie Thr Thr Phe Ser Pro Ala His Glu 



2 0 



3 0 



Lou GLn Lys lie; Pro H, s Lys Glu Va.l Asp Lys Ala Asp Gly Lys Gin 



y 
j 5 



4 0 



4 5 



Leu Vb.I Glu lie Lou Thr Thr His Cys Asp Ser Tyr Trp Va3 Glu Met 



5 1 



60 



Ala Ser Lou G.in Va.l Phe Glu Lys Met His Arg Met Asp Leu Ser Glu 



6 b 



7 0 



S 0 



Arg A:. a Lys Asp Glu Val Arg G Lu 7^1 a Ala Lou Lys 
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195 2 00 .10 5 

Ala Lys Ala Lys Lys Leu His Asp «G .1 n Pro Ser" Gin Leu 3Lu Leu Pre 

2.0 .115 sv. 



Leu Tyr Glu Me: G Ln Glu ilLu Asp Pne Val Gin Arg Ala M< ■: 

? as r - • a 



Asp Tyr Phe Pro Lys lie GLu 

s 



Asn Leu Ser Thr Arc Me*: Asp H 

>SC. 



Me: Val Ser Ser Piie Cys 1 !. e Glu Asn Gys Has Arg 'Gl Gin oer Leu 

2 30 2 65 2''0 

Ser Leu 11 y Phe Leu his A sr. Pies Pro Lys G... a G'e Glu G.. u (."Li. GLu 

11 5 P3 0 L35 

Lys Gsu Gly Arq H:..s Leu Asp Met Val Gin Gvs w al Leu Pro Ser Ser 

iso :;: ^ .-,oo 

Ser Has Ala Ala Cys Ser Has Gly Leu Gly Arg Gys (Ly Leu Ser P: s 

305 lli) 3 La ISO 

Glu Gys Gys Phe As- p lie Ser Leu Val Leu Ser Ser Asn Gin Lys Leu 

3: 5 330 3 3!. 

Val Glu Leu Asp Leu Ser Asp Asn Ala Leu Gly Asp Phe Gly lie Arg 

iv 0 345 350 

Lt:U Leu Gys Val Gly Leu Lys His Leu Leu Cys Asa: Leu Lys Lys Leu 

355 360 3(55 



' r p Lou i; al Asn 
370 



Ala Leu Arg Gin Ser Val ' a 1 G . n Leu 

375 38C 



Arg Tyr Ser Ala Leu lie Arg lie Ser Arg Thr Phe Thr Ala Arg Gin 

3S5 390 305 ' 400 

His Ser Arq Arg Gin Gly _._ie Lys Leu Leu Cys Glu Gly Leu Lou His 

4 0 5 4 1 0 •: 1 5 

Pi o Asp Gys Lys Leu Gin Val Lea (Liu Leu As r Asn Cys Asn Leu Thr 

A :. 0 a 2 5 A -i C. 



? p L o a S e r Thr h e u I = f : u T h r Ser" S < r G 1 n Ser' 
4 4 0 A 4 5 



Leu A v ~s Lys 
4 5 0 



Sou Gly Asn Asa Asp Leu Gly 
4 5 5 4 (a: 



?p Lou G : v Va : 



22 



Met Met Phe Cys Glu Val Lou Lys Gin Gin Ser Cys Leu Leu Gin Asn 

4 6 5 4 '7 0 4 7 b 4 9 0 

Leu Gly Leu Ser Glu Met Tyr Phe Asn Tyr Glu Tnr Lys Ser Ala Leu 

4 H a 4 9 0 4 9b 

Glu Thr Leu Gin Glu Glu Lys Pre Glu Leu Thr Val Val Phe Glu Pro 

500 bOb 510 



<210> 2 6 
-:211> 1429 
• 2 ] 2 > PRT 

-•: 2 1 3 :■ • h o : n o s a p 1 e n s 
C400> 26 

Mot Ala Gly Gly A 1 a Trp G '. y Aro Leu Ala Gys Tyr Leu Glu Pne Leu 

i b : a it 

Lys Lys Gl_u Glu Lou Lys Gin Phe Gin Leu Leu Leu Ala Asn Lys Ala 

1 C 1 1 . 3 0 



.a or Gly Met. G^a VL1 Ala Ser Tyr L^u Val Ala Gin Tyr Gly Glu ten 

5 0 5 5 60 

Arg Ala Trp Asp Leu Ale Leu iils Thr Trp Glu Gin Met Gly Leu Arq 

6b 7 0 7 5 HO 

Ser Leu Gys Ala Gin Ala Gin Glu Gly Ala Gly His Ser Pro Ser Phe 

8 5 9 0 0 5 

Pro Tyr Ser Pro Ser Glu Pro his Leu Gly Ser Pro Ser Gin Pro Thr 

3 00 10 5 110 

S* :i r' £ 1 x. V;-« i T rvi We . * 7 v . '"•>>-. " " . u ^ ,- < - l . - t . , " •■ r~> . . , 

k ■•• - ----- . v .... i .. ^ l i . ... - a ► •• . . « i. - a ^ i., fj lj c _ 2 1 ... a y v. y :~s 



121) 1 2 z 



Thr G 



yr - . i , /-.Pi I • • . 

: to • 



t 5 



1 



Al u 
] 9 T 



Asp Glu Thr Gr r (My !!«■ Tyr Tyi Thr Glu 1 h> Arq (-1 u Arq Glu A 



Glu Lys Sor Glu 
22b 

Pro Pro (Un A J a 



Pro Ser V,il Arg 
2 00 

asp Phe Asn ( ; 1 n 



Pro Arg Ser G ! n 

2 90 

G]o Glu Asn Arg 



G ! y Geo Asp 



Gly Ho Gly Lys 

3 4 0 

Aro Gly G i r: L< -a 



Lys Gly Arg Pro 

2 30 

H.ts Thr Ser Leu 
24 5 

G .1 u Ser Leu Gys 

Lvs P.ho Thr Gin 

2 80 

Asp Pro Lou Veil 
2 95 

G ;. y His Leu lie 

3 1 0 

G ! n Glu Pre Arg 



Thr Geo Ala 



-yr Gly Asp Arg 

3 GO 



Pro Try. Ala Ala 

235 

Gin Pro H is H i s 

2 50 

Ser Thr Trp Pro 

2 6 5 

Leu Leu Leu Leu 



Pys Arg Ser Trp 

300 

G i u lie Arg Asp 

313 

lis: Va 1 lie Leu 



Are Glr: Va I Lys 
3 4 G 

Pis ■ Glr. His G.; ! 



Val Va ] Gly Thr 
2 1 0 

His Pro Trp Glu 

2 55 

Trp Lys Asn Glu 
2~< 0 

C j 1 r i Ar g i 1 r o J S r 3 

20 5 

P r o Asp Tyr Va 1 



Leu Phe Gly Pro 

32 0 

G . r i G .. y Al a A ; a 



Co u Ala 1' rp Gly 
3 50 

Tyr Phe Ser 

305 



7 0 



>b0 



Gly Lys Asp G 1 y Tor Ala Thr Fro a 1 a Pro lie Arg Gin A 
383 390 395 



40( 



t\rq t-rc Sou erg Leu eeu Pee Tie _eu Asr: Gly Va "! Asp 
4 05 4 1 0 



4 15 



rp Va.1 Leu Gie Glu Pro Ser Ser G Lu Leu Gy: 
4 2 0 4 2 5 



— i ■ 
4 30 



i .e u 



4 3 5 



4 4 0 



4 4 1 - 



U /-...; 0 ( ■ ! 



4 5 0 



Ase Leu i 1 r- 1 ; c..= Se r Leu G j u (A i . 
4 05 4 70 



4 0 0 
Lap Val 



• 1 i y 

4 0 0 



Ph. Ser Oh- G.u Ser Arg Lys Olu Tyi Phe Tyr Arg Tyr He- Tor Asp 



a G . : i Ai . i Tit A re A i a P h » • Arg 1 ,< > u V.i . 



e Asn i. y s G i u 



I i 



T '! t i. 1 L' -u A J • j • "ys Tii 



24 



Lys Thr Thr Thr r r h .r Leu Cys Leu Hi s T y r I, e u A 1 a G .1 n A 1 a I, eu Gin 



54 5 



5 50 



> 6 0 



Ala Gin Pro I. on Gly Pro Gin Pen Arg Asp Lou Gys Ser Leu Ala A] a 
565 5'/Q 575 



Glu Gly lie T rp Gin Lys Lys Thr Leu Pho Per I "to Asp Asp Leu Ar' 



;8 0 



58 5 



5^0 



Lys His Gly Leu Asp Gly AT a lie lie S(-r Thr she Lou Lys Met Gi y 
595 600 605 



lie Leu Gin Glu His Pro lie Pro Leu Ser Tyr Ser Phe lie His Leu 



6 1 0 



61 6 



0 2 0 



C y s eL e Gin G i u 
(015 



Phe Al a Ala Met 5 < ■ r Tyr 

6 30 (.0 5 



; u G i u Asp Ul u 
6 4 ( ) 



Lys Gly Arg Gly Lys His Ser Asn Cys lie- lie Asp Leu Glu Lys Thr 



M 5 



65 0 



Leu Glu A 1 a Tyr G 1 y Ho Hi s Gly Leu Phe- Oly Ala Ser ihr Thr Arg 

6 60 6 65 67 0 

Phe Leu Leu Gly Leu Leu Ser Asp Glu Gly Glu Arg Glu K< e G 1 u Asn 

675 bHO 685 



e Phe His Oys Arg Pes S<t Gin Oly Ar i Ass L 

hO; S '• 4 ' ■ 



7 Oi 



, e u L e >j L t..: u G .i n e r o H i s S t 1 r i ,e u Glu Ser L c iu His 

710 7:5 72 0 



Cys Leu Tyr' Glu Thr Arg Asn Lys Thr Pro:.: Le 
72 5 7 30 



His Phe Glu Glu Met Gly Met Cys VaJ Glu Thr 
7 4 0 7 4 5 



n i - ! r- • -i 



Val Cys Thr Phe Cys lie Lys Phe Ser Are His Val Lys Lys Leu Gin 

7- r ' " ' 760 7 65 

Leu lie Glu Gly Arg Gin His Arg Ser Thr Tip Ser Ire Thr' Met Val 



.r Asf AP-a Tyr Trp G in 1 • e Leu 



si n 



■or . .- u 



Ar e Lr ■ = A: •.: Cys : ■ -u 



.' \ J. 3 I 1 I 



"YS iA-'S AS 



• u A 1 : j P I ; 



A 1 1 A : i / v 



t : :* • / \: 



25 



8 65 
Gly 



8 7 0 



88 0 



A: ci Lys K i s Lou Cys Gin Ar q Lou Arq Gin Fro Ser Cys Lys Leu 
8 8 5 8 9 0 8 9 5 



Gin Arq Lou Gin Lou Val Go: Cys Gly Lou Thr Sor Asp Cys Cys G.ln 
90 0 90!. 9 1. 0 



Lou Aid Sor Veil ;.,ou Sor Ala Sor' Pro Sor Lou Lys Glu Leu Asp 
918 9:-n 92 5 



Leu Gin Gin Asn Asn Lou Asp Asp Vaj Gly Val Arq Lou Lou Cys Gli 
930 935 940 



oiy 
: ^4 5 



Lou Arq His Pro Ala Cys Lys Pen 1 1 o Arq Lou Gly Lou Asp G.3 n 



Thr' Lou Sor Asp Giu Mot. Arq 
9 6 5 



Glu Lou A r q A 1 a Lo u G 1 u G 1 n 
97 0 97 5 



Glu Lys Pro Gin Lou Lou lie Phe Ser Arq Arq Lys Pro Sor Val Met 

98 0 9 8 5 9 9C 

Gin Pro Thr Glu Gly Lou Asp Thr Gly Glu Mot Sor Asn Sor Thr So 
9 95 1 0 00 ' 1 0 05. 



■ ys Arq Gin Arq Leu Gly S *• r Glu Arq Ale 

i c i o to; 



p: : s 



A. a Asn Leu Lys Leu Lou Asp Val Per Lys 1 lo Phe 
1 O.oi ' 10..: 5 



lie 
1 0 4 0 



Glu lie Ala Glu Glu Sor Sor Pro Glu 
1045 1050 



Glu Leu Lou Cys Val Pro Sor' Pro Mia Sor Gin Gly Asp Lou 

105 3 10 60 1065 



H i s 



1 0 7 0 



r r o Leu G 1 y Thr A s j ; A s p A s p Phe T r p Gly Fro T h r 
1075 ' 1080 



Gl 1 y Pro Val A J a Thr G 1 u Val 55-P1 Asp. Lys C 1 u Lys Asn Lou Tyr 



Glu Giu Gly Plea Leu Lou Glu Lys Fro Ala Arg Val Glu Leu His 
1:90 1195 12 00 

His lie Veil Lou Giu Asn I to Sor Phe Sor Fro Leu Gly Val Leu 
1 2 0 5 1210 ; ,. l L 

Leu Lys Mot lie- His Asn Ale Leu Arg Pho lie lore Val Thr Ser 
1 ; 22 5 1 2 30 

Val V,al Lou Leu Tyr His Arg Va i Mis Pro r: ; u r:.Lu V a 1 Tar Pho 
12 35 124 0 124 5 

His Lou Tyr Leu ilo Pro Ser Asp Cos Ser lie Arg Lys Glu Lou 
1250 12 5L 12 60 

GJu Lou Cys Tyr Arq Ser Pre Gly Glu Asp- Gin Leu Pne Ser G-u 
12:6b 127 0 1 2 7 2 

Phi? Tyr Va 1 G ! y Mis Lou G ! y Sor Gly T ] o Are Leu Gin V.-zl Lys 
1 2£ 0 1 28 3 12. 90 

Asp ays Lys Asp Glu Thr Leu Va 1. Trp G ! u A] a Leu Va 1 Lys Pro 

12 92 laUO 120 2 

Gly Asp las; Mot. Pro Ala Thr Thr Lou Ilo Pro Pro Ala Arq 121 < - 
1 '*■ 1 C " " r 

A1,j Vfi i Pi«; So r fro Lira Asp Al ,.j Pro Gin Lou ],ou p; j : -: phe Va .i 

122 2 1222 la3P 

Asp Gin Tyr Are Giu Gin Lou lie Ala Arq Va 1 Thr Ser Val Glu 

13 4 0 13 4 5 1 3 5 C 

Val Vol Tea Asp Lys Leu Has Gly Gin Val Leu Ser Gin Giu Gin 
1325 1 3GC l.<65 

Tyr Giu Ar } Val lea Ala Glu Asn Thr Arc Pro Ser G 1 r. Met Arq 
1370 137 5 1380 

1 3 b 5 1 3 -0 1 39L 

1 4 ( ) 0 1 4 0 3 ] 4 1 0 

f: lu Lou Trp Glu Lys Gly S>a Lys Lys Gly Lou I/-u Pro L-u Ser 

14 15 1 4/0 1 4 21) 



• .2. ' • I . : ' * 

■ 4 2 a ■ 27 



27 




<2i0> 28 

<21i> 7 33 

<212> DNA 

< 2 1 3 > homo sapiens 

< C 0 > 2 8 

g < g g a tccqga g ccc< j d a t. c r. t.ctg a c a a a a c t. c aca c a 1. q c o o a c: c g t q c o c a g c a c c t. q 6 0 

aattcgaggg tacaccgtca gtcttcctcL t c^ccccaaa acccaaggac acixtcatga 120 

t.ctcccggdC t.. cct.. qdggt. c dcargcgigg t.qgt. ggacgt: aaqccacgaa gaccctgagg 130 

t caagttcaa or ggt; acgt. g qacggogt gg aggt goal. ad L gocaaqaoa a^qccqoqqq 24 0 

.-iggnqraqt a oaaoagcacg t. ^ coyt gt gg tcagoqt_cct. o.-iocy t. oo L q caccaggact 3 U U 

qqatqaa;. qg oaaqqagtdO aaglgoaaqq Ictccaacaa agccctccna aoccccatcg 360 

aqaaaacoat rtccaaagcc aaaqqqcaqc cocqaqaaoc aoagg t. q t ao ac cctgcccc 420 

oaroocgqqa i gagrtgacc aagaaooagg t.caqcctqao ct. gcot. go t o aaaggot t oi 480 

a;; oca agog a Catcgccqiq qa gtqqgaqa gcaat.qgqoa g cog gaga a c aaotaoaaqa 34 0 

ooaogccT oo oqogot. gg.-io t ocg.soggcl co to too. ct acaycaaq ct oaooqr.qq 600 

.^"aoqagco; :j1 gy< \ 4 q( m q qqga.joqt . -1 t. •• o.o got .. • oq I ya : qc.i 1 quqgo? 'tor - bbO 

aoaa^oaot. a oacq^agaag ag'.;c:. cLcco ^qiciccggg t. auatqagt.q cqcicqqccgo 720 

qaCtciaqag gat 7 33 



<210> 2 9 

<211> 3 9 

<212> DNA 

<'213> Homo sap ions 

< 4 0 0 > 2 0 

goaq^ag-qq oogcqacgyg c:ccq qtt.qo a i.oeidcc 3^ 

. •", if-. 

-211 37 

■ * . ^ e. . ■ .•.•..*■*. 

• 21 3> Home sapi ens 

4 0 0:- SO 

roay - :gt or ■:■ -a :j * ,,gg 4 •* g opa* pag* * o- * ;r ; 7 3'.' 

- 210 • «:] 

• . _ . - • t 

- 212- 3NA 

• . 1 ; ■ 2 :•■ o: : - os 

• 4 7 '■' • • ~ 

o - - 3 ■ t v j g ■ - i ■ 3 - - . ' j o j • q • - • a o ■ - -. - - : . < • 1 • o - a = ■ a 1 "3 : • " * q > ' 3 ( < 



2S 




tsai: j en s 




• 1 C 0 : 3 3 
:i.'tct.caLci: cqgr.dgaacu uquacr 



: 210-- .-4 

•w'!ii> 2 5 




3U0:> 3 2 

<2]]> 37 

. 2 1 2 :•• DNA 

-.2: 3 > Horn 

-:.'4 02> 32 
■joagoagt. cq 



-21 0 > 33 
<2I1> 2 5 
c 2 " 2 - DNA 



29 



<22C> 

< ?.2?>> Synthesized oligonucleot ide . 

<A0'0> Si 

ct cct 1. i:a ccjucjcj cy q gq cqc 



<.-:iu> 3 8 
0:1 l 2 4 



■ 3 3 3 > 1 1 omo s a pie n s 
jaqqntq.i q q a q a • j c t a t. q a cac < 



1 0; 3 9 

•: ;: > : L;NA 

£2 1 3> Homo sap i ens 

o 4 00 > 3 9 

rcctttqcac toataacqLc aq 



-3 1 3 ik;irio supiens 

< 4 C 0 > 4 3 

aaacacacaq tcatcatagcj gcagctcqt. 



